Connective tissue growth factor and its regulation in the peritoneal cavity of peritoneal dialysis patients.
Connective tissue growth factor (CTGF) is a fibrogenic cytokine that is highly expressed in wound healing and fibrotic lesions. The role of transforming growth factor-beta (TGF-beta) in fibrosis is well documented, and the emerging understanding that its fibrogenic actions are mediated through CTGF has provided an attractive target molecule for the modulation of matrix overproduction in fibrotic disease. The involvement of CTGF in the pathogenesis of peritoneal membrane fibrosis in peritoneal dialysis (PD) patients has not been investigated, and so the aim of this study was to ascertain whether CTGF is produced in the peritoneal cavity of PD patients and to investigate its regulation by cytokines. Reverse transcription-polymerase chain reaction (RT-PCR), Northern blotting, and Western blotting were used to study CTGF expression by cultured human peritoneal mesothelial cells (HPMC) from peritoneal dialysis patients. Western blotting was used to detect CTGF expression in spent peritoneal dialysate from patients with and without peritonitis. RT-PCR analysis demonstrated the expression of CTGF mRNA in cultured primay HPMCs isolated from spent peritoneal effluent. The production of the major 36 to 38 kD CTGF protein doublet by HPMC in addition to a 23 to 25 kD proteolytically processed form was confirmed by Western blotting. Several molecular weight forms of CTGF (18 to 38 kD) were also detected by Western blotting in peritoneal dialysate, with levels markedly elevated during episodes of peritonitis. Northern and Western blot analysis revealed that CTGF mRNA and protein production by HPMC was up-regulated by TGF-beta, with mRNA levels significantly increasing above the control (P < 0.01). In contrast, platelet-derived growth factor (PDGF), epidermal growth factor (EGF), and tumor necrosis factor-alpha (TNF-alpha) had no measurable effects on CTGF mRNA expression. These results are the first to demonstrate the production of CTGF by HPMC and its presence in the peritoneal cavity of PD patients. The marked increase in CTGF levels by factors implicated in the development of peritoneal membrane fibrosis suggests its involvement in the underlying pathophysiologic mechanism(s).